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Inhibitory effect of cupferron on the activity of polyphenoloxidase from Pieris rapae 
O L.[I] Lepidoptera|[  Pieridael ] 

XUE Chao-Bin'[] WANG Qir'[] KE Li-Na[] CHEN Qing-X'[] LUO Wan-Chun' [] 1. College of Plant Protection[] 
Shandong Agricultural University[] Tai'an[] Shandong 271018[] China[] 2. Key Laboratory of the Ministry of Education for 
Cell Biology and Tumor Cell Engineering] ] School of Life Sciences[] Xiamen University[] Xiamen[] Fujian 361005[] Chinal] 
Abstract[] The kinetic properties of polyphenoloxidasd] PPO[] from Pieris rapad] L.[] were studied after the enzyme was 
partially purified by 35% saturated] NH,[]SO, and chromatographed on a Sephadex G-100 gel filtration. Meanwhile[] the 
effects of PPO on the oxidation of L-DOPA by adding copper ion or cupferron were also studied. The results showed that 
the activity of PPO was enhanced by Cu^* in the concentration of 0 — 0.100 mmol/L[] however{] the activity was inhibited 
by the same ion when the concentration was over 0.125 mmol/I[] and the ICs was estimated to be 0.651 + 0.022 mmol/ 
L. The results also indicated that the reaction of cupferron with the PPO is a reversible course with remaining enzyme 
activity[] the inhibitory mechanism belongs to be the competitive type and the ICs was estimated to be 0.100 + 0.012 
mmol/L. Furthermore[] the equilibrium constant for cupferron was determined to be 0.076 + 0.013 mmol/L. 
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Table 1 Partial purification of polyphenoloxidase from Pieris rapae 
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Purification step Total volume Total protein Total activity Specific activity Purification factor Yield 
DUDBUDU 52.5 588.00 50.40 85.71 1.00 100.00 

Crude extract 
35%0 0000 
3594] NESO, 24.0 132.72 35.04 264.01 3.08 69.52 
Sephadex 6-100 60.0 40.20 21.42 532.84 6.22 42.50 
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Table 2 Effect of SO,’~ on the activity of 





polyphenoloxidase from Pieris rapae 
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Effector Concentration Relative activity 
OO CK - 100.000 + 1.430 
Nay SO, 2.50 99.503 + 0.951 
5.00 99.823 + 0.507 
10.00 100.532 + 1.076 
K550, 2.50 99.512 + 1.074 
5.00 99.7790 + 0.662 
10.00 99.95] + 0.913 
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Fig. 1 Effect of Cu’* on the activity of 
polyphenoloxidase from Pieris rapae 
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Fig. 2 Effect of Cu’* on the activity of 
polyphenoloxidase from Pieris rapae 
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Curve 1 was the course of substrate reaction in the absence 
of Ci? * [] curve 2 and curve 3 were the course of substrate 
reaction in the presence of 0.030 mmol/L and 0.250 mmol/ 


L Cu?* after 1 min[] respectively. 
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Fig. 3 Inhibition of cupferron on the activity of 
polyphenoloxidase from Pieris rapae 
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Fig. 4 Effect of concentrations of cupferron on the 
activity of polyphenoloxidase from Pieris rapae 
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Concentration of cupferron for curves 0 — 4 was OO 0.0250 
0.050[] 0.075 and 0.100 mmol/L[] respectively. 
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Fig. 5  Lineweaver- Burk plots for inhibition of 
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